Prior studies on the debt-equity choice of firms focus on capital market oriented economies. This paper examines whether firms in Japan, the world's largest bank-oriented economy, adjust their debt-equity choice towards the target. We find that the leverage ratios of Japanese firms do adjust slowly towards their target levels. The adjustment speed has dwindled after the Asian Financial Crisis. In contrast to existing literature, we show that an increase in tangible assets reduces the leverage ratio of firms in Japan. It is also found that the effect of financial deficit is persistent while the market timing effect is not.
INTRODUCTION
The selection of target debt-equity ratio has received increasing attention in recent years. One strand of the literature focuses on the determinants of the optimal target ratio (Graham and Harvey, 2001; Hovakimian et al., 2001; Booth et al., 2001; Baker and Wurgler, 2002; Frank and Goyal, 2003) . There are three major competing theories explaining firms' debt-equity choice in the literature. The trade-off theory suggests that the optimal debt-equity choice of a firm can be determined by looking at the trade-offs between costs and benefits of financing through debt and equity. The pecking order theory states that firms prefer internal financing by retained earnings to external financing, and prefer debt to equity for external financing. 1 The market timing theory argues that firms tend to issue equity under good market condition.
2 Another strand of the literature investigates how the leverage ratio moves towards the target.
3 A representative study is Kayhan and Titman (2007) , which examines the adjustment of debt-equity choice of US firms over a five-year horizon. They show that cash flows, investment expenditure and stock performance lead to deviations from the target ratio, and that the debt-equity choice adjusts towards the target ratio in the long run. The results of Kayhan and Titman (2007) apply to firms in a capital market oriented economy.
In this paper, we examine the debt-equity choice of Japanese firms. The case of Japan is of interest because Japan is the largest bank-oriented economy in the world. A model containing variables associated with the tradeoff, pecking order and market timing theories will be estimated to evaluate the impact of different factors on the adjustment of book and market target leverage ratios. The persistence and reversal of the effects will also be analyzed.
Some new results are obtained. First, in contrast to expectation, we find that an increase in tangible assets reduces the leverage ratio of firms in Japan. Second, we provide new evidence that these firms do adjust their leverage ratio to target in the long run. Third, we conclude that the market timing effect is not persistent in the case of Japan. In addition, we also show that the adjustment speed of the debt ratio for firms in Japan has dwindled after the Asian financial crisis.
The structure of the paper is organized as follows: Section 2 describes the data and methodology. Section 3 presents the empirical results. Section 4 is the conclusion.
DATA AND METHODOLOGY
Annual data for industrial firms with more than ten-year business operation over the period 1980 -2003, are extracted from the PACAP database. The sample consists of 1,299 Japanese firms, excluding financial firms, firms with a leverage ratio greater than 1, and firms with a market-to-book ratio greater than 10. The descriptive statistics of firm characteristics are reported in Table 1 .
Compared with other Asian countries, Japan has relatively high average book leverage ratio and average market leverage ratio, 0.5239 and 0.4672 respectively. Note that the mean fixed asset ratio is 0.2453, the mean financial deficit is -0.1499, and the mean current ratio is 1.6612. These last three ratios are below average levels of other Asian countries. 
Estimation of the Target Leverage Ratio
To investigate the relationship between the debt-equity choice of a Japanese firm and its characteristics, the following model of the leverage ratio L t is investigated:
L t = α 0 + β 1 TANG t + β 2 EBIT t + β 3 SIZE t + β 4 LIQ t + β 5 RETURN t + β 6 M/B t + β 7 NDTS t + β 8 VOL t + β 9 Industry dummies t + e t (1) L t is the leverage ratio, TANG is the average fixed asset ratio, EBIT is the average earning before interest and taxes scaled by total assets, SIZE is the logarithm of average total assets, LIQ is average current ratio, RETURN is average one-year stock return, M/B is the average market-to-book ratio, NDTS is average non-debt tax shield, and VOL is the average volatility of earnings.
Both the book and market leverage regressions are estimated. The book leverage ratio is calculated by dividing total liabilities by total assets at book value, which equals the sum of equity and liabilities at book value. For consistency, we scale all firm-specific variables based on its total assets. The market leverage ratio is percentage of total liabilities to total assets at market value. The market value of assets is defined as the sum of market value of equity and the book value of total liabilities.
The average fixed asset ratio (TANG) shows the proportion of a firm's total fixed assets to its total assets. As tangible assets are eligible collateral for most loans and have good liquidity, their presence reduces default risks in bank lending. Therefore, we expect a positive relationship between values of tangible assets and target leverage. The variable EBIT, which measures return on asset, is used as a proxy of profitability, which is calculated by scaling the earnings before interest and taxes by the book value of assets in the book leverage regression, and by the market value of assets in the market leverage regression. For a firm that prefers internal funds, its debt ratio reduces as its past earnings before interest and taxes (EBIT) increases. The variable, SIZE, is the logarithm of total assets. The market-to-book ratio (M/B) is the ratio of market value to the book value of total assets. Non-debt tax shield (NDTS) is the proportion of depreciation to total assets. DeAngelo and Masulis (1980) argue that a higher non-tax debt shield, such as depreciation, adds to the difficulties of debt financing. Therefore, we expect a negative relationship between non-debt tax shields and target leverage.
The current ratio of a firm, which is the ratio of current assets to current liabilities, is used to measure its liquidity (LIQ). We define the volatility of earnings (VOL) as the absolute difference between the annual percentage change in earnings before interest and taxes (EBIT) and the average of this change over the sample period. The annual stock return (RETURN) is the first difference of the logarithm of annual share prices. Industry dummies are added to control for the industry specific effect. 4 All the regressors, except the industry dummies, are calculated by taking averages over the sample period for each firm. Kayhan and Titman (2007) analyze the determinants of the change in leverage ratio over a 5-year horizon using a two-step linear regression. 6 In this paper, we consider the change of leverage ratio within 3, 4, and 5-year horizons. We will also examine 10-year persistence and reversal effects. The following models are estimated for both changes in book and market leverages: L t -L t-i = α 0 + β 1 FDd t-i ,t + β 2 FD t-i ,t + β 3 YT t-i ,t + β 4 LT t-i ,t + β 5 r t-i ,t + β 6 EBIT t-i ,t + β 7 Ldef t-i + β 8 ΔTarget t-i + β 9 Industry dummies + β 10 CRISIS + e t ,
Long-term Adjustment
FDd t-i,t is a dummy for positive FD t-i,t , FD t-i,t is financial deficit over the past i years, YT t-i,t is a yearly timing measure for i years, LT t-i,t is a long-term timing measure for i years, r t-i,t is the stock return from year t-i to year t, EBIT t-i,t is the earnings before interest and taxes over the past i years, Ldef t-i is the leverage deficit of year t-i, and ΔTarget t-i is the change of the target leverage ratio over the past i years, where i=3, 4, 5. FD t-i,t is the financial deficit, which is defined as the sum of the net equity and net debt issued between year t-i and t, scaled by the total assets in year t-i. FDd t-i,t is binary variable, which equals one when FD t-i,t is positive, and equals zero otherwise. YT t-i,t is a yearly timing measure, which is the sample covariance between the financial deficit and the market-to-book ratio from year t-i to t. LT t-i,t is a long-term timing measure, which is product of the average market-to-book ratio and average financial deficit between year t-i and t. 7 r t-i,t is the cumulative stock return from year t-i to t. EBIT t-i,t is 4 Eight industry dummies are employed to control for sector specific effects. Sectors under study include primary sector, house leasing, manufacturing, raw material, utilities, real estate, wholesale and retail, and other industries. 5 The method is similar to that of Fama-Macbeth (1973) . 6 In the first step, they estimate the target leverage ratio by using traditional trade-off variables as described in Section 2.1. The leverage deficit variable is estimated as the difference between the actual leverage ratio and target leverage ratio at the beginning of the period. In the second step, the 5-year change of leverage ratio is regressed against the estimated leverage deficit, changes in the target debt ratio and other variables. 7 Specifically, YT t-i,t = Cov (FD, M/B), LT t-i,t = (avg. FD) (avg. M/B).
defined as the sum of earnings before interest and taxes between year t-i and t. Ldef t-i is the estimated leverage deficit of year t-i, defined as the difference between leverage at year t-i and target leverage for the same period. ΔTarget t-i is the change of the estimated target leverage ratio between year t-i and t. We include a binary variable CRISIS, which equals 1 for years after 1997, and equal 0 otherwise, to capture the effects of 1997 Asian Financial Crisis. 8 Our model includes the variables for the tradeoff theory (Ldef t-i and ΔTarget t-i ), pecking order theory (FD t-i,t and EBIT t-i,t ) and market timing theory (YT t-i,t , LT t-i,t and r t-i,t ). For consistency, the same sample is used throughout this paper. 
Tradeoff Theory
The explanatory variables for the tradeoff theory (Hovakimian et al., 2001; Fama and French, 2002) include leverage deficit (Ldef t-i ) and change in target ratio (ΔTarget t-i ). For example, according to trade-off theory, firms will reduce their leverage ratios when they are higher than target ratios. In this case, the long-term adjustment of leverage ratio towards the target is indicated by the negative coefficient of Ldef t-i . If the cost of adjustment is high, the magnitude of the coefficient should be small. Conversely, a low cost of adjustment should result in a large coefficient.
Pecking Order Theory
It has been observed that firms with a higher financial deficit have a higher leverage ratio (Shyam-Sunder and Myers, 1999; Frank and Goyal, 2003 ). In our model, a positive coefficient of the financial deficit (FD t-i,t ) variable implies the existence of the pecking order effect. As positive financial deficit may affect the debt-equity choice differently from a negative one, a binary FDd t-i,t is added to the model in order to capture the effects of this difference. It indicates whether there is a financial deficit between year t-i and t. Profitability is approximated by the scaled cumulative earnings before interest and taxes (EBIT t-i,t ) between year t-i and t. 10 We expect a negative impact of EBIT t-i, t on the change in leverage ratio under the pecking order theory.
Market Timing Theory
Baker and Wurgler (2002) construct an external finance weight-average market-to-book 8 To address the heteroskedasticity and autocorrelation problems, we use the bootstrap method to obtain the standard errors of coefficient estimates. 9 Kayhan and Titman (2007) use different samples to investigate the contemporaneous, persistence, and reversal effects of financial deficit, market conditions and profitability on the debt ratio. We use the same sample throughout this paper. 10 As pointed out by Kayhan and Titman (2007) , the existence of profits indicates that the availability of internal funds has an independent impact on debt-equity choice even after controlling for the financial deficit. ratio (M/B EFWA ) to measure the overvaluation of equity and the market timing effect. 11 Kayhan and Titman (2007) show that M/B EFWA can be decomposed into two components: a yearly timing variable (YT t-i,t ) scaled by average financial deficit, and the average market-to-book ratio (or LT t-i,t divided by average financial deficit). The first component is invariant to the amount of capital raised. The second component introduces a negative relationship between M/B EFWA and changes in leverage ratio for reasons other than market timing motivation. In this paper, we also include these two variables in our model. The yearly timing variable (YT t-i,t ), defined as the sample covariance between yearly financial deficit and market-to-book ratio between year t-i and t, is included to capture the market timing effect. It indicates whether firms will take advantage of short-term overvaluation to raise funds by issuing equity, and captures the effects of market timing on debt-equity choice of a firm that raises more external capital. A negative relationship is expected between yearly timing and the change in debt ratio when the market timing strategy is in effect. The long-term timing variable (LT t-i,t ) is also included.
We add r t-i,t in the regression to further investigate the separate effect of stock returns on the change of leverage ratio. A negative impact of stock returns on market leverage is expected if firms are more willing to issue equity when stock performance is good or when the market valuation is high.
Persistence and Reversal of Effects
To see continuous effects of influencing factors on long-term adjustment, we examine how the change of observed leverage ratio over a 2i-year horizon is affected by the variables in the two separate i-year periods. Specifically, we consider L t -L t-2i = α 0 + β 1 FDd t-2i,t-i +β 2 FD t-2i,t-i + β 3 YT t-2i,t-i + β 4 LT t-2i,t-i + β 5 r t-2i,t-I + β 6 EBIT t-2i,t-i + β 7 FDd t-i ,t + β 8 FD t-i ,t + β 9 YT t-i ,t + β 10 LT t-i ,t + β 11 r t-i ,t + β 12 EBIT t-i ,t + β 13 Ldef t-2i + β 14 ΔTarget t-2i + β 15 Industry dummies + β 16 CRISIS + e t, (3) where i = 3, 4, 5.
If the effect is persistence, the parameter in the first i-year period should be significant and have the same sign as in the following i-year period. The parameters are estimated using ordinary least squares (OLS) method and the standard errors are calculated via bootstrapping. To see whether firms are taking offsetting actions to prevent themselves from moving away from the target leverage ratio, we directly test the reversal effect. We Essentially, the change of leverage in i years is regressed against variables in the two separate i-year periods. If a reversal exists, the signs of the same variable should be different in the first and second i-year periods. 
RESULTS

Estimation of the Target Ratio
Both the book and market leverage ratios respectively are regressed against averaged firm characteristics for the 1980 -2003 sample period. The results are reported in Table 2 . From Table 2 , the signs of most coefficients in the book regression are consistent with those in the market leverage regression. Note that the coefficient of TANG is negative in both regression models. The finding is against conventional wisdom -since traditional bank lending is secured by collateral, the role of asset tangibility should be prominent in bank-oriented economies like Japan. (Booth et al., 2001 ). There are two potential explanations. First, due to the property market bubble and sluggish economy, collaterals fail to secure repayments of loans in Japan. Moreover, Japanese firms usually maintain close relationships with a particular bank, called the main bank, which launch rescue operations whenever the firms are in trouble. As such, the bankruptcy cost in Japan is rather low. The value of tangible assets has provided less reference value on default risk due to the presence of the main bank relationship, which could explain the absence of relationship between tangible assets and the leverage ratio. 13 Second, Japanese firms with more tangible assets prefer long-term debt financing. If the substitution of long-term debt for short-term debt is less than one percent of total liability, they will be less leveraged overall. Such substitution will result in a negative correlation between tangibility and target leverage.
The pecking order theory states that firms tend to use internal funds to finance projects. Thus, it is expected that the profitability of a firm (EBIT) has an inverse relationship with debt ratio. The estimated coefficient of profitability is -1.7531 for the book leverage regression, and -1.8475 for the market leverage regression. Under the pecking order theory, firms with higher liquidity (LIQ) tend to borrow less. In our model, the estimated coefficient of LIQ is -0.1163 for book leverage, and -0.0966 for market leverage. Most of the coefficients are significant at the 5% level. Note that the size of a firm (SIZE) has a positive impact on the target ratio for firms, suggesting that larger firms in Japan have a relatively higher level of debt financing.
14 The performance of stock return (RETURN) and market-to-book ratio (M/B) have a negative impact on the target leverage ratio. It is consistent with the tradeoff theory and market timing theory, which predict an inverse relationship between leverage and stock returns. Besides, firms with high market-to-book ratios tend to use equity financing, which is consistent with the tradeoff theory and market timing theory. The negative coefficient of non-debt tax shield (NDTS) indicates that higher non-debt tax shield reduces the tax paid by firms. As the relative benefit of debt financing is lower, according to tradeoff theory, a negative relationship between non-debt tax shields and target leverage is expected.
Long-term Adjustment
Regressions for the long-term change of leverage ratios are estimated, and the impacts of tradeoff, pecking order and market timing variables are reported in Table 3 . For the book leverage regression, the leverage changes to fill the leverage deficit with a speed of -9.23% for a 3-year change, -11.62% for a 4-year change and -13.42% for a 5-year change. The corresponding changes are -8.06%, -10.38% and -12.69% respectively in the market Notes: * Significant at the 5% level. FD t-i,t is the financial deficit, which is the sum of the net equity and net debt issued between year t-i and t scaled by the total assets in year t-i. FDd t-i,t is a binary variable equals one when FD t-i,t is positive, and equals zero otherwise. YT t-i,t is a yearly timing measure defined as the sample covariance between the financial deficit and the market-to-book ratio from year t-i to t. LT t-i,t is a long-term timing measure defined as the product of the average market-to-book ratio and average financial deficit between year t-i and t. r t-i,t is the cumulative stock return from year t-i to t. EBIT t-i,t is the sum of earnings before interest and taxes between year t-i and t. Ldef t-i is the estimated leverage deficit of year t-i, i.e., the difference between leverage and estimated target leverage at year t-i.
ΔTarget t-i is the change of the estimated target leverage ratio between year t-i and t. CRISIS equals 1 for years after 1997, and equal 0 otherwise. The strong positive effects of FD t-i ,t and FDd t-i, t on the change of leverage ratio provide evidence for the pecking order theory. From Table 3 , the t-value of financial deficit ranges from 4.3 to 7.0, and ranges from 5.1 to 6.1 for long-term timing in the market leverage regression. Moreover, a positive financial deficit is likely to affect the leverage ratio more significantly than a negative one, as indicated by the strongly positive coefficient of FDd t-i,t in both book and market regressions. Firms with a higher value of LT t-i,t either have a larger average market-to-book ratio (high-flying growth firms) or a larger average financial deficit. 15 The coefficient of profitability (EBIT t-i ,t ) is strongly negative. The market timing variables include stock returns (r t-i,t ) and yearly timing (YT t-i ,t ), both of which have a substantial negative impact on the change of leverage. This supports the market timing theory. Note from Table 3 that, after the Asian financial crisis, book leverage ratios increase by 0.41%, 0.64% and 0.65% for i = 3, 4, 5 respectively, while the corresponding market leverage ratios increase by 1.00%, 1.84% and 2.37% respectively. Thus, firms in Japan generally have a higher leverage ratio after the 1997 Asian financial crisis, revealing that the crisis places them under financial stress.
Persistence of the Effects
The estimation results of Model (3) are summarized in Table 4 . In general, we observe a negative coefficient of leverage deficit and a positive coefficient of change in the target ratio in the market leverage regression. Therefore, firms generally make up for the leverage deficit by following target ratio.
Note that the effect of financial deficit is persistent, as indicated by the positive coefficients of FD t-i ,t and FDd t-i ,t . Specifically, the effect of financial deficit in the recent i-year period on the change of debt ratio in 2i years is stronger than that of previous i-year period, implying that the effect has intensified over the 2i-year period. For example, the coefficient of the first 5-year financial deficit is 0.0093, while that of the last 5-year deficit is 0.0337 in the market 5-year leverage change regression, shown in Table 4 . The impact of EBIT t-2i,t-i is still significant even when EBIT t-i,t is included in the book regression.
Although the negative effect of stock performance persists over the 2i-year horizon, the market timing effect is not persistent. The yearly-timing coefficients are generally not significant in both periods, while the long-term timing variable is not significant in the first i-year period. We only observe a positive effect of long-term timing in the second Notes: *Significant at the 5% level. FD t-i,t is the financial deficit, which is the sum of the net equity and net debt issued between year t-i and t scaled by the total assets in year t-i. FDd t-i,t is a binary variable equals one when FD t-i,t is positive, and equals zero otherwise. YT t-i,t is a yearly timing measure defined as the sample covariance between the financial deficit and the market-to-book ratio from year t-i to t. LT t-i,t is a long-term timing measure defined as the product of the average market-to-book ratio and average financial deficit between year t-i and t. r t-i,t is the cumulative stock return from year t-i to t. EBIT t-i,t is the sum of earnings before interest and taxes between year t-i and t. Ldef t-i is the estimated leverage deficit of year t-i, i.e., the difference between leverage and estimated target leverage at year t-i.
ΔTarget t-i is the change of the estimated target leverage ratio between year t-i and t. CRISIS equals 1 for years after 1997, and equal 0 otherwise. 
Reversal of the Effects
The results of the previous section show that impacts from variables associated with the market timing theory tend to fall over time, which indicates the existence of a potential reversal effect. The estimation results of Model (4) are reported in Table 5 . A change in the sign of the coefficient of a given variable between the two i-year periods implies the existence of a reversal. We observe a reversal effect from the coefficients of the FD and FDd variables. Note that the coefficient of the financial deficit variable from year t-2i to t-i is negative, while that from year t-i to t is positive. Moreover, for both regressions, the coefficients are larger in absolute magnitude in the second i-year period. A similar reversal pattern is also observed for the EBIT variable. Note also that the coefficients of the yearly timing variables in the first i-year period are generally insignificant, while those in the second i-year period are significantly negative. It suggests that the market timing effect is not persistent.
The effect of stock returns only reverses in the market leverage regression. The effects of leverage deficit and change in target are all significant. For the market leverage regression, the leverage deficit has a persistent negative relationship while the change in the target ratio has a long-run positive relationship with the leverage ratio change. This suggests that the observed leverage ratio follows the target slowly, even after taking into account the cash flow, profitability, stock market performance and market timing effects. Notes: *Significant at the 5% level. FD t-i,t is the financial deficit, which is the sum of the net equity and net debt issued between year t-i and t scaled by the total assets in year t-i. FDd t-i,t is a binary variable equals one when FD t-i,t is positive, and equals zero otherwise. YT t-i,t is a yearly timing measure defined as the sample covariance between the financial deficit and the market-to-book ratio from year t-i to t. LT t-i,t is a long-term timing measure defined as the product of the average market-to-book ratio and average financial deficit between year t-i and t. r t-i,t is the cumulative stock return from year t-i to t. EBIT t-i,t is the sum of earnings before interest and taxes between year t-i and t. Ldef t-i is the estimated leverage deficit of year t-i, i.e., the difference between leverage and estimated target leverage at year t-i.
CONCLUSION
This paper examines the movement of debt-equity ratio for firms in Japan by analyzing a sample of 1,299 Japanese firms. Unlike the cases of the US and Europe, Japan is expected to exhibit higher degree of asset tangibility since collaterals play an important role in a bank-oriented economy. However, we find that an increase in tangible assets reduce the leverage ratio of firms in Japan. Our conjecture is that Japanese firms with more tangible assets are likely to be financed by long-term debt, which is not easily substituted by short-term debt. We find that Japanese firms tend to use internal funds to finance projects, as predicted by the pecking order theory. In addition, we provide evidence that market size positively affects the degree of debt financing. Consistent with the trade-off theory and market timing theory, stock performance and market-to-book ratio have a negative impact on the target leverage ratio. Besides, high-growth firms tend to use equity financing. A negative relationship between non-debt tax shields and target leverage is observed.
Our analysis has managerial implications on Japanese firms with financial deficits that tend to raise their leverage ratio. The impact on capital structure is stronger when firms are raising capital or when their financial deficit is positive. Furthermore, firms with higher profitability tend to reduce their leverage ratio. The effects implied by the pecking order theory are shown to be long lasting, persistent, but reversed. Further managerial implication is on the impact of stock return, which has persistently negative but reversed effect on the leverage ratio. Therefore, Japanese firms with good stock performance tend to issue equity and reduce their leverage ratio. The yearly timing measure carries a negative effect on the change of leverage ratio, though this market timing effect is neither persistent nor statistically significant. Our results confirm that Japanese firms take actions to make their leverage ratio consistent with their targets. Firms with a leverage ratio higher than target will reduce their leverage in the long run, but the adjustment speed towards the target is rather slow. This slow adjustment speed is partly attributable to the low costs of deviations from the target ratio. It is also found that the adjustment speed has further dwindled after the 1997 Asian Financial Crisis, indicating that the crisis puts many firms in Japan under financial stress. The results that the changes in leverage due to the financial deficit and stock returns reverse provide further evidence that Japanese firms tend to move towards their target leverage ratio.
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